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[57] ABSTRACT 

A phase comparator has a switching circuit controlled 
by a switch signal and a phase comparing unit. The 
switching circuit receives a reference pulse signal hav 
ing a duty ratio of 50% and a reception data signal 
having a duty ratio of less than 50%. One of these sig 
nals is selected by the switching circuit on the basis of 
control of the switch signal. The selected signal and an 
output signal from a voltage-controlled oscillator are 
supplied to the phase comparing unit. The phase com 
paring unit compares phases of the two signals. When 
the phase of the output signal from the voltage-con 
trolled oscillator lags behind the phase of the selected 
reference pulse signal or reception data signal, the phase 
comparing unit outputs a ?rst pulse signal, having a 
width corresponding to a phase difference between the 
two signals, for advancing the phase of the output signal 
from the voltage-controlled oscillator. When the phase 
of the output signal from the voltage-controlled oscilla 
tor leads ahead of the phase of the selected reference 
pulse signal or reception data signal, the phase compara 
tor outputs a second pulse signal, having a width corre 
sponding to a phase difference between the two signals, 
for delaying the phase of the output signal from the 
voltage-controlled oscillator. 

9 Claims, 6 Drawing Sheets 
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PHASE COMPARATOR HAVING TWO 
DIFFERENT PHASE COMPARISON 

CHARACTERISTICS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a phase comparator 

for use in a phase-locked loop and the like and, more 
particularly, to a phase comparator having two differ 
ent phase comparison characteristics. 

2. Description of the Related Art 
In an integrated circuit for write/read control in a 

magnetic disk or an integrated circuit for communica 
tion control, not only a pulse signal waveform having a 
duty ratio of 50%, but also a signal waveform (a pulse 
signal waveform having a duty ratio of less than 50%), 
is sometimes used in a certain time period, although the 
signal waveform changes in accordance with the type 
of modulating system. In order to perform phase com 
parison for such a signal waveform by using a phase 
comparator, phase comparison must be performed only 
when an input pulse is present. A phase-locked loop 
having two phase comparison characteristics for a pulse 
signal having a duty ratio of 50% and a pulse signal 
having a duty ratio of less than 50% is described in, e. g., 
US Pat. No. 4,593,254. A “VCO centering circuit” 
described in US. Pat. No. 4,593,254 has a ?rst phase 
comparator for receiving a reference pulse signal hav 
ing a duty ratio of 50% as a comparison input signal 
from a quartz oscillator and a second phase comparator 
for receiving reception data having a duty ratio of less 
than 50% as a comparison input signal. Outputs from 
the ?rst and second phase comparators are subjected to 
a selection operation by a multiplexer. That is, this mul 
tiplexer selects one of the outputs from the ?rst and 
second phase comparators. An output from the multi 
plexer is converted into a predetermined signal wave 
form by a charge pump circuit. An output from the 
charge pump circuit is smoothed into a DC signal by a 
low-pass ?lter. An output from the low-pass ?lter is 
supplied to a voltage-controlled oscillator (to be abbre 
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viated to as a VCO hereinafter). A signal having a fre- ' 
quency corresponding to the output level from the 
low-pass ?lter is generated by the VCO and supplied as 45 
a comparison reference signal to the ?rst and second - 
phase comparators. 
When a phase of the comparison reference signal 

(output signal from the VCO) leads ahead of that of the 
comparison input signal, the ?rst and second phase 
comparators output control signals for delaying the 
phase of the output signal from the VCO. When the 
phase of the output signal from the VCO lags behind 
that of the comparison input signal, the ?rst and second 
phase comparators output control signals for advancing 
the phase of the output signal from the VCO. The 
charge pump circuit outputs a signal of the positive or 
negative level in a time period corresponding to a dura 
tion of the control signal for advancing or delaying the 
phase of the signal selected by the multiplexer and keeps 
an output node in a ?oating state in the other period. 

In the phase-locked loop having the above arrange 
vment, however, since-two phase comparators each hav 
ing a comparatively large number of elements are used, 
the number of constituting elements of the circuit is 
increased. In addition, if the ?rst and second phase 
comparators are constituted by a CMOS circuit, al 
though consumption power is low when the loop is 
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2 
used in a low-frequency region, it is largely increased in 
a high-frequency region. If the ?rst and second phase 
comparators are constituted by a TTL (transistor-tran- ~ 
sistor logic) circuit or an ECL (emitter-coupled logic) 
circuit, although consumption power is not much in 
creased in a high-frequency region unlike in a CMOS 
circuit, a considerable amount (larger than the amount 
used in a CMOS circuit) of power is consumed through 
out low to high-frequency regions. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a phase comparator which can reduce the num 
ber of elements and realize low consumption power. 
The above object of the present invention is achieved 

by a phase comparator comprising: a switching circuit 
for receiving ?rst and second comparison input signals 
having different duty ratios and selecting one of the ?rst 
and second comparison input signals on the basis of a 
switch signal; and a phase comparing unit for receiving 
a comparison reference signal and one of the ?rst and 
second comparison input signals selected by the switch 
ing circuit, performing phase comparison between these 
signals, and outputting a signal having a pulse width 
corresponding to a phase difference. 
With the above arrangement, one of two desired 

phase comparison characteristics can be selected by 
switching connections of peripheral circuits to a basic 
circuit (phase comparing unit). Therefore, since only 
one basic circuit having a comparatively large number 
of elements need be used, the number of elements is 
reduced to realize low consumption power and a small 
chip area. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and in 
part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and ob 
tained by means of the instrumentalities and combina 
tions particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo 
rated in and constitute a part of the speci?cation, illus 
trate presently preferred embodiments of the invention 
and, together with the general description given above 
and the detailed description: of the preferred embodi 
ments given below, serve to explain the principles of the 
invention. 
FIG. 1 is a block diagram showing a schematic ar 

rangement of a phase-locked loop using a phase com 
parator according to an embodiment of the present 
invention; 
FIG. 2 is a circuit diagram showing an arrangement 

of the phase comparator shown in FIG. 1; 
FIG. 3 is a timing chart for explaining an operation of 

the phase comparator shown in FIG. 2, showing signals 
obtained when a switch signal is at level “L”; 
FIG. 4 is a graph showing a relationship between a 

frequency and a phase difference when the switch sig 
nal of the circuit shown in FIG. 2 is at level “L”; 
FIG. 5 is a timing chart for explaining an operation of 

the phase comparator shown in FIG. 2, showing signals 
obtained when the switch signal is at level “H”; 
FIG. 6 is a graph showing a relationship between the 

frequency and the phase difference obtained when the 
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switch signal of the circuit shown in FIG. 2 is at level 
“H”; 
FIG. 7 is a circuit diagram showing another arrange 

ment of the phase comparator shown in FIG. 1; and 
FIG. 8 is a timing chart for explaining an operation of 

the phase comparator shown in FIG. 7, showing signals 
obtained when the switch signal is at level “L”. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An embodiment of the present invention will be de~ 
scribed in detail below with reference to the accompa 
nying drawings. 
FIG. 1 is a block diagram showing a schematic ar 

rangement of a phase-locked loop using a phase com 
parator according to the present invention. A compara 
tor 11 has a switching circuit 12 and a phase comparing 
unit 13 which are controlled by a switch signal SW. The 
switching circuit 12 arranged in the phase comparator 
11 receives a reference pulse signal supplied from a 
quartz oscillator and having a duty ratio of 50% and, 
e.g., a reception data signal having a duty ratio of less 
than 50%. The reference pulse signal and the reception 
data signals are supplied as comparison input signals of 
the phase comparator 11. One of these signals is selected 
by the switching circuit 12 on the basis of control of the 
switch signal SW and supplied to the phase comparing 
unit 13. Output signals CS1 and CS2 from the phase 
comparing unit 13 are supplied to a charge pump circuit 
14 and converted into a predetermined signal wave 
form. An output signal from the charge pump circuit 14 
is smoothed into a DC signal by a low-pass ?lter 15. An 
output signal from the low-pass ?lter 15 is supplied to a 
VCO 16. A signal having a frequency corresponding to 
the output level from the low-pass ?lter 15 is generated 
by the VCO 16 and supplied as a comparison reference 
signal to the phase comparing unit 13 of the phase‘com 
parator 11. 
FIG. 2 shows a detailed arrangement of the phase 

comparator 11 of the phase-locked loop shown in FIG. 
1. The switching circuit 12 includes NAND gates 17, 
18, and 19. The reference pulse signal is supplied to one 
input terminal of the NAND gate 17, and an inverted 
signal of the switch signal SW is supplied to its other 
input terminal. The reception data signal is supplied to 
one input terminal of the NAND gate 18, and the 
switch signal SW is supplied to its other input terminal. 
Output signals from the NAND gates 17 and 18 are 
respectively supplied to one and the other input termi 
nals of the NAND gate 19. An output signal from the 
NAND gate 19 is supplied to the trigger input terminal 
of a ?rst D ?ip-?op circuit» 22-1. A signal of level “H” 
is applied to‘ a data input terminal D of the ?ip-?op 
circuit 22-1. A Q output of the ?ip-flop circuit 22-1 is 
supplied to one input terminal of an AND gate 23, and 
its inverted Q output is supplied to one input terminal of 
an OR gate 24. An output signal from the VCO 16 is 
supplied as a comparison reference signal to the trigger 
input terminal of a second D flip-flop circuit 22-2. A 
signal of level “I-I" is applied to a data input terminal D 
of the flip-?op circuit 22-2. A Q output of the flip-flop 
circuit 22-2 is supplied to one input terminal of an AND 
gate 25, and its inverted Q output is supplied to the 
other input terminal of the OR gate 24. The ?ip-flop 
circuits 22-1 and 22-2 constitute a basic circuit 22 of the 
phase comparator 11. Reset signals from ?rst and sec 
ond reset circuits 26 and 27 are respectively supplied to 
reset input terminals R of the flip-flop circuits 22-1 and 
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4 
22-2. The ?rst reset circuit 26 includes OR gates 28 and 
29, an inverter 30, and a NAND gate 31. An output 
signal from the OR gate 24 is supplied to one input 
terminal of the OR gate 28, and the switch signal SW is 
supplied to its other input terminal. The switch signal 
SW inverted by the inverter 30 is supplied to (Ere input 
terminal of the OR gate 29, and an inverted Q output 
from the ?ip-?op circuit 22-2 is supplied its other input 
terminal. Output signals from the OR gates 28 and 29 
are respectively supplied to one and the other input 
terminals of the NAND gate 31. An output signal from 
the NAND gate 31 is supplied to the reset input.termi 
nal R of the ?ip-flop circuit 22-1. 
The second reset circuit 27 includes OR gates 32 and 

33, an inverter 34, and a NAND gate 35. An output 
signal from the OR gate 24 is. supplied to one input 
terminal of the OR gate 32, and the switch signal SW to 
its input terminal. The switch signal SW inverted by the 
inverter 34 is supplied to the ?rst input terminal of the 
OR gate 33, a Q output from the flip-flop circuit 22-1 is 
supplied to its second input terminal, and an output 
signal from the VCO 16 is supplied to its third input 
terminal. Output signals from the OR gates 32 and 33 
are respectively supplied to one and the other input 
terminals of the NAND gate 35. An output signal from 
the NAND gate 35 is supplied to the reset input termi 
nal R of the ?ip-flop circuit 22-2. 
An output signal from the OR gate 24 is supplied to 

one input terminal of an OR gate 36, and the switch 
signal SW is supplied to its other input terminal. An 
output signal from the OR gate 36 is supplied to the 
other input terminal of each of the AND gates 23 and 
25. 
When a phase of the comparison reference signal 

(output signal from the VCO 16) lags behind that of the 
comparison input signal (reference pulse signal or re 
ception data signal), a control signal CS1 for advancing 
the phase of the signal output from the VCO 16 is out 
put from the output terminal of the AND gate 23. When 
the phase of the comparison reference signal leads 
ahead of that of the comparison input signal, a control 
signal CS2 for delaying the phase of the output signal 
from the VCO 16 is output from the output terminal of 
the AND gate 25. 
An operation of the phase comparator shown in FIG. 

2 will be described below with reference to FIGS. 3 to 
6. FIG. 3 is a timing chart showing the reference pulse 
signal, the output signal from the VCO 16, and the 
control signals CS1 and CS2 obtained when the switch 
signal SW is at level “L”, and FIG. 4 is a graph showing 
phase characteristics obtained in this state. FIG. 5 is a 
timing chart showing the reception data signal, the 
output signal from the VCO 16, and the control signals 
CS1 and CS2 obtained when the switch signal SW is at 
level “H”, and FIG. 6 is a graph showing phase charac 
teristics obtained in this state. 
Assume that the reset terminals R of the flip-?op 

circuits 22-1 and 22-2 are at level “L" and their Q out 
puts are at level “L" (their inverted Q outputs are at 
level “H"). When the switch signal SW is at level “L”, 
the reference pulse signal is selected by the switching 
circuit 12. That is, since an output from the NAND gate 
18 is ?xed to level “H” by the level “L” of the switch 
signal SW, the reference pulse signal is inverted by the 
NAND gate 17, inverted again by the NAND gate 19, 
and supplied to the trigger input terminal of the flip-flop 
circuit 224. As shown in FIG. 3, when the reference 
pulse signal rises at a timing T1, the Q output of the 
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?ip-?op circuit 22-1 is inverted to level “H”, and its 
inverted Q output goes to level “L”. If the output signal 
from the VCO 16 is at a predetermined level (level “L” 
in FIG. 3), since the Q output of the ?ip-?op circuit 22-2 
is at level “L” and its inverted Q output is at level “H”, 
the level “H” of the inverted Q output is supplied to the 
AND gates 23 and 25 via the OR gates 24 and 36, re 
spectively. As a result, the output signal (control signal 
for advancing the phase) CS1 from the AND gate 23 
goes to level “H”. At this time, since the Q output of the 
?ip-?op circuit 22-2 is at level “L”, the output signal 
(control signal for delaying the phase) CS2 from the 
AND gate 25 goes to level “L”. 

In this case, since the output from the OR gate 24 is 
at level “H", the output from the OR gate 28 of the reset 
circuit 26 goes to level “H". In addition, since the in 
verted Q output from the flip-flop circuit 22-2 is at level 
“H'’ and the output from the inverter 30 is at level “H” 
too, the output from the OR gate 29 goes to level “H”. 
Therefore, the output signal from the NAND gate 31 is 
at level “L”, and the flip-flop circuit 22-1 is not reset. 
Meanwhile, since the output from the OR gate 24 is at 
level “H”, the output from the OR gate 32 of the reset 
circuit 27 goes to level “H". In addition, since the Q 
output of the ?ip-?op circuit 22-1 is at level “H" and the 
output from the inverter 34 is at level “H" too, the 
output from the OR gate 33 goes to level “H” regard 
less of the level of the output signal from the VCO 16. 
Therefore, the output from the NAND gate 36 goes to 
level “L”, and the ?ip-?op circuit 22-2 is not reset. 
When the output signal from the VCO 16 rises to 

level “H” at a timing T2, the Q output of the ?ip-?op 
circuit 22-2 is inverted to level “H”, and its inverted Q 
output is inverted to level “L”. Therefore, the outputs 
from the OR gates 24 and 36 go to level “L”, and the 
output signal CS1 from the AND gate 23 goes to level 
“L”. At this time, the output from the OR gate 28 goes 
to level “L”, the output from the OR gate 29 goes to 
level “H”, and the output from the NAND gate 31 goes 
to level “H”, thereby resetting the ?ip-?op circuit 22-1. 
In addition, since the output from the OR gate 32 goes 
to level “L”, the output from the OR gate 33 goes to 
level “H”, and the output from the NAND gate 35 goes 
to level “H”, the flip-flop circuit 22-2 is reset. Since the 
Q output and the inverted Q output of each of the flip 
flop circuits 22-1 and 22-2 go to levels “L” and “H”, 
respectively, when the circuits 22-1 and 22-2 are reset, 
the output from the OR gate 24 goes to level “H”. 
Therefore, the OR gates 28 and 32 are inverted to level 
“H”, and the outputs from the NAND gates 31 and 35 
go to level “L”. As a result, resetting of the flip-?op 
circuits 22-1 and 22-2 is released, and an initial state is 
returned. 
When the reference pulse falls at a timing T3 and the 

output signal from the VCO 16 falls at a timing T4, the 
?ip-?op circuits 22-1 and 22-2 are kept reset, and an 
operation state of the circuit remains unchanged. 
Contrary to this, when the output signal from the 

VCO 16 rises to level “H” at a timing T5, the Q output 
of the ?ip-flop circuit 22-2 goes to level “H”, and its 
inverted Q output goes to level “L”. At this time, if the 
reference pulse signal is at level “L”, the Q output of the 
?ip-flop circuit 22-1 goes to level “L”, and its inverted 
Q output goes to level “H”. Therefore, the outputs from 
the OR gates 24 and 36 go to level “H”. As a result, the 
output signal CS2 from the AND gate 25 goes to level 
“H”. At this time, since the Q output of level “L” is 
supplied from the ?ip-?op circuit 22-1 to one input 
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6 
terminal of the AND gate 23, the output signal CS1 
goes to level “L”. In addition, since the output from the 
OR gate 24 is at level “H”, both the output signals from 
the reset circuits 26 and 27 (the output signals from the 
NAND gates 31 and 35) go to level “L”. 

Subsequently, when the reference pulse signal rises to 
level “H” at a timing T6, the Q output from the _?ip-tlop 
circuit 22-1 goes to level “H”, and the inverted Q output 
goes to level "L”. Therefore, the outputs from the OR 
gates 24 and 36 go to level “L”, and the output signal 
from the AND gate 25 goes to level “L”. Since the 
output from the OR gate 24 goes to level “L”, both the 
outputs from the OR gates 28 and 32 go to level “L”, 
and-the outputs from the NAND gates 31 and 35 go to 
level “H”. As a result, the flip-?op circuits 22-1 and 22-2 
are reset. 

Thereafter, the output from the VCO 16 falls to level 
“L” at a timing T7, and the reference pulse signal falls 
to level “L” at a timing T8. At this time, the outputs 
from the AND gates 23 and 25 and the NAND gates 31 
and 35 are kept at level “L”. 
As described above, since phase comparison of two 

inputs is continuously performed when the switch sig 
nal SW is at level “L”, a comparison output of a pulse 
having a width corresponding to a phase difference of 
the two inputs throughout a wide frequency range with 
reference to a certain frequency f0 (a frequency of a 
desired output signal from the VCO 16) is generated as 
a phase comparison characteristic. Therefore, an adjust 
able frequency band of the phase-locked loop is wide. 
When the switch signal SW is at level “H", a recep 

tion data signal is selected by the switching circuit 12. 
Since an output from the NAND gate 17 is ?xed at level 
“H”, the reception data signal is supplied to one input 
terminal of the NAND gate 18. Since the switch signal 
SW at level “H” is supplied to the other input terminal 
of the NAND gate 18, an inverter operation is per 
formed. An output from the NAND gate 18 is inverted 
and supplied to the trigger input terminal of the flip-flop 
circuit 22-1. 
As shown in FIG. 5, when the reception data signal 

rises at a timing T1, the Q output of the flip-?op circuit 
22-1 is inverted to level “H”, and its inverted Q output 
is inverted to level “L”. Since an output signal from the 
OR gate 36 goes to level “H” by the level “H” of the 
switch signal SW, the output signal (control signal for 
advancing the phase) CS1 from the AND gate 23 goes 
to level “H”. At this time, since an output signal from 
the VCO 16 is at level “L”, the Q output of the flip-?op 
circuit 22-2 is at level “L”, and its inverted Q output is 
at level “H”. Therefore, the output signal (control sig 
nal for delaying the phase) CS2 from the AND gate 25 
goes to level “L”. 

In this case, since the output from the OR gate 24 is 
at level “H” and the switch signal SW is at level “H”, 
the output from the OR gate 28 of the reset circuit 26 is 
at level “H”. The output from the OR gate 29 goes to 
level “H” by the level “H” of the inverted Q output of 
the flip-flop circuit 22-2. Therefore, the output signal 
from the NAND gate 31 is at level “L”, and the ?ip-flop 
circuit 22-1 is not reset. Meanwhile, since the output 
from the OR gate 24 is at level “H” and the switch 
signal SW is at level “H” too, the output from the OR 
gate 32 of the reset circuit 27 goes to level “H”. In 
addition, the output from the OR gate 33 goes to level 
“H” by the level “H" of the Q output of the flip-flop 
circuit 22-1 regardless of the level of the output signal 
from the VCO 16. Therefore, the output signal from the 
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NAND gate 35 goes to level “L”, and the flip-flop 
circuit 22-2 is not reset. 
When the output signal from the VCO 16 rises to 

level “H” at a timing T2, the Q output of the flip-flop 
circuit 22-2 is inverted to level “H” and its inverted 6 
output is inverted to level “L”. Since the output from 
the OR gate 36 is kept at level “H”, the output signal 
CS2 from the AND gate 25 goes to level “H”. At this 
time, the output from the OR gate 24 goes to level “L”, 
the output from the OR gate 28 goes to level “H", the 
output from the OR gate 29 goes to level “L”, and the 
output from the NAND gate 31 goes to level “H”, 
thereby resetting the ?ip-?op circuit 22-1. Therefore, 
since the Q output of the flip-flop circuit 22-1 goes to 
level “L”, the output signal CS1 from the AND gate 23 
goes to level “L”. In addition, the output from the OR 
gate 32 goes to level “H”, the output from the OR gate 
33 goes to level “H” because the output signal from the 
VCO 16 is at level “H”, and the output from the NAN D 
gate 35 goes to level “L”. Therefore, the flip-flop cir 
cuit 22-2 is not reset. 
When the reception data signal falls to level “L” at a 

timing T3, the flip-flop circuit 22-1 is kept reset, and an 
operation state of the circuit remains unchanged. 

Subsequently, when the output signal from the VCO 
16 falls to level “L” at a timing T4, the Q output of the 
flip-flop circuit 222 goes to level “L”, and its inverted 
6 output goes to level “H”. Therefore, the output signal 
CS2 from the AND gate 25 goes to level “L". At this 
time, a signal of level “L” obtained by inverting the 
switch signal SW is supplied to the ?rst input terminal 
of the OR gate 33, the Q output of level “L” of the 
flip-?op circuit 22-1 is supplied to its second input ter 
minal, and a signal of level “L” output from the VCO 16 
is supplied to its third input terminal. Therefore, an 
output from the OR gate 33 goes to level “L”. Mean 
while, since signals of level “H” are supplied to one and 
the other input terminals of the OR gate 32, an output 
from the OR gate 32 goes to level “H”. Therefore, since 
an output from the NAND gate 35 goes to level “H”, 
the flip-flop circuit 22-2 is reset, and its Q output and 
inverted Q output go to levels “L” and “H”, respec 
tively. 

After the timing T4, the above operations at the tim 
ings T1 to T4 are sequentially repeated. 

In this manner, when the switch signal SW is at level 
“H", phase comparison is performed only when a re 
ception data signal is input. Therefore, as shown in FIG. 
6, a comparison output of a pulse having a width corre 
sponding to a phase difference of the two inputs within 
a narrow frequency range with reference to a plurality 
of a frequency f0 (a frequency of a desired output from 
the VCO 16), a frequency f0/2, and a frequency f0/3 is 
generated as a phase comparison characteristic. There 
fore, an adjustable frequency band of the phase-locked 
loop is narrow. 
As described above, by switching connection of the 

peripheral circuit of the basic circuit 22, the phase com 
parator 11 shown in FIG. 2 can select one of the two 
phase comparison characteristics. Since only one basic 
circuit (two flip-flop circuits 22-1 and 22-2) having a 
comparatively large number cf elements need be used, 
the number of elements and consumption power can be 
reduced. In addition, when the phase comparator of the 
present invention is applied to a phase-locked loop, the 
number of elements can be reduced since no multiplexer 
need be used. As a result, low consumption power and 
a small chip area can be realized. Furthermore, by using 
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8 
an ECL circuit as each of the reset circuits 26 and 27, 
the OR gates 24 and 36, and the AND gates 23 and 25, 
the number of_ elements and the consumption power can 
be further reduced. 
FIG. 7 shows another arrangement of the phase com 

parator 11 shown in FIG. 1. In FIG. 7, the same refer 
ence numerals as in FIG. 2 denote the same parts and a 
detailed description thereof will be omitted. In the fol 
lowing description, only a portion different from that of 
the arrangement shown in FIG. 2 will be explained. 
That is, an OR gate 37 is used instead of the NAND 
gate 17 of the switching circuit 12 shown in FIG. 2, and 
a switching circuit 38 is provided at the input terminal 
of a ?ip-flop circuit 22-2. A reception data signal is 
supplied to one input terminal of the OR gate 37, and a 
switch signal SW is supplied to its other input terminal. 
An output signal from the OR gate 37 is supplied to one 
input terminal of a NAND gate 19. The switching cir 
cuit 38 includes an OR gate 39 and NAND gates 40 and 
41. An output signal from a VCO 16 is supplied to one 
input terminal of each of the OR gate 39 and the NAN D 
gate 40, and the switch signal SW is supplied to the 
other input terminal thereof. Output signals from the 
OR gate 39 and the NAND gate 40 are supplied to one 
and the other input terminals of the NAND gate 41, 
respectively. An output signal from the NAND gate 41 
is supplied to the trigger input terminal of the flip-flop 
circuit 22-2 and the third input terminal of an OR gate 
33. 

In the above arrangement, as shown in FIG. 8, the 
levels of the reference pulse signal and the output signal 
from the VCO 16 obtained when the switch signal SW 
is at level “L” are different (inverted) from those of the 
circuit shown in FIG. 2, and only the outputs from the 
flip-?op circuits 22-1 and 22-2 are inverted at the trail 
ing edges of these signals. Therefore, substantially the 
same operation as that of the circuit shown in FIG. 2 is 
basically performed, and the same effect can be ob 
tained. 
Note that the present invention is not limited to the 

above embodiments but can be variously modi?ed. For 
example, a logic arrangement of the switching circuits 
12 and 38 and the reset circuits 26 and 27 or an arrange 
ment of the peripheral circuit can be variously modi 
?ed. 
As has been described above, the phase comparator 

according to the present invention can reduce the num 
ber of elements to realize low consumption power and a 
small chip area. Therefore, the phase comparator can be 
suitably incorporated in an integrated circuit for write/ 
read control in a magnetic disk or an integrated circuit 
for communication control. 
What is claimed is: 
1. A phase comparator comprising: 
switching means for receiving a switch signal, and 

?rst and second comparison input signals having 
different duty ratios, and for selecting the first 
comparison input signal when the switch signal is 
at a ?rst logic level and the second comparison 
input signal when the switch'signal is at a second 
logic level; 

a ?rst D ?ip-?op circuit having a trigger input termi 
nal for receiving one of the ?rst and second com 
parison input signals selected by said switching 
means and a data input terminal for receiving a 
level “H" signal; 

a second D flip-flop circuit having a trigger input 
terminal for receiving an output signal from a volt~ 
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age-controlled oscillator and a data input terminal 
for receiving a level “H” signal; 

pulse signal output means, coupled to said ?rst and 
second D flip-?op circuits, for outputting a ?rst 
control signal for advancing a phase of an output 
signal from said voltage-controlled oscillator and a 
second control signal for delaying the phase of the 
output signal from said voltage-controlled oscilla 
tor based on output signals from said ?rst and sec 
ond D ?ip-?op circuits and the switch signal; 

?rst reset means, coupled‘ to said ?rst and second D 
?ip-?op circuits, for outputting a reset signal to 
said ?rst D ?ip-?op circuit based on the output 
signals from said ?rst and second D flip-?op cir 
cuits and the switch signal; and 

second reset means, coupled to said ?rst and second 
D flip-?op circuits, for outputting a reset signal to 
said second D ?ip-?op circuit based on the output 
signals from said ?rst and second D flip-?op cir 
cuits and the switch signal. 

2. A comparator according to claim 1, wherein the 
?rst comparison input signal is a reference pulse signal 
having a duty ratio of 50%. 

3. A comparator according to claim 1, wherein the 
second comparison input signal is a reception data sig 
nal having a duty ratio of less than 50%. 

4. A comparator according to claim 1, wherein the 
comparison reference signal is an output signal from a 
voltage-controlled oscillator. 

5. A comparator according to claim 1, wherein said 
pulse signal output means includes ?rst logic means for 
ORing an inverted output from said ?rst D ?ip-?op 
circuit and an inverted output from said second D ?ip 
?op circuit, second logic means for ORing an output 
from said ?rst logic means and the switch signal, third 
logic means for ANDing an output from said second 
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10 
logic means and the output from said ?rst D ?ip-?op 
circuit and outputting the ?rst control signal, and fourth 
logic means for ANDing an output from said second 
logic means and the output from said second D ?ip-?op 
circuit and outputting the second control signal. 

6. A comparator according to- claim 5, wherein said 
?rstD ?ip-?op circuit is set in response to a rising edge 
of one of the ?rst and second comparison input signals 
selected by said switching means, and said second D 
?ip-?op circuit is set in response to a rising edge of the 
output from said voltage-controlled oscillator. 

7. A comparator according to claim 5, further com 
prising inverting means for inverting the output signal 
from said voltage-controlled oscillator in response to 
the switch signal, 

wherein said ?rst D ?ip-?op circuit is set in response 
to a falling edge of one of the ?rst and second 
comparison input signals selected by said switch 
means, and said second D ?ip-flop circuit is set in 
response to a falling edge of the output signal from 
said voltage-controlled oscillator. 

8. A comparator according to claim 5, wherein said 
?rst reset means outputs the reset signal when the 
switch signal is at level “L" and the output from said 
?rst logic means is at level “L”, and when the switch 
signal is at level “H” and the output from said ?rst logic 
means is at level “L”. 

9. A comparator according to claim 5, wherein said 
second reset means outputs the reset signal when the 
switch signal is at level “L” and the output from said 
?rst logic means is at level “L”, and when the switch 
signal is at level “H’‘, the output from said ?rst D ?ip 
flop circuit is at level “L", and the output signal from 
said voltage-controlled oscillator is at level “L”. 
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